DNA probes fixed to said luminous areas and target/ 
polynucleotides (21) , carrying out an extending^ reaction 
using a base (24) labeled with electrochemi^uininescence 
(ECL) to extend said hybridized DNA probes, and thereby 
detecting ECL resulting from the application of said 
voltage; and the presence or absence^ of any extended chain 
(26) generated by said extending^ reaction is detected. — 

— 21. A polynucleotide assay apparatus 

characterized in that it has/a polynucleotide detecting cell 
provided with a first place (11) whereon a first electrode 
(111) to which different DNA probes (13, 14, 15, 15) are 
fixed in a plurality off luminous areas (3, 4, 5, 6) differing 
with the type of DNA probe is formed and a second substrate 
which is arranged opposite to said first electrode and 
whereon a plurality of second electrodes (113-1, 113-2) are 
formed opposite to said plurality of luminous areas; a 
voltage allying unit (44) for applying a voltage between 
said fii/st electrode and said second electrode; and an 
optical detector (33, 34, 35, 36, 43) for trapping said 
targit polynucleotide through hybridization between said 
DNA probes fixed to said luminous areas and target 
polynucleotides (21) to which is coupled oligonucleotide 
(28) labeled with ECL and detecting ECL resulting from the 
application of said voltage.-" 




— 22, A polynucleotide assay apparatus X 

characterized in that it has a polynucleotide detecjxfng cell 
provided with a first plate (11) whereon a fir^t electrode 
(111) to which different DNA probes (13,/i4, 15, 16) are 
fixed in a plurality of luminous areas j/3 , 4, 5, 6) differing 
with the type of DNA probe is formed and a second substrate 
which is arranged opposite to/said first electrode and 
whereon a plurality of secoira electrodes (113-1, 113-2) are 
formed opposite to said/plurality of luminous areas; a 
voltage applying uni/t (44) for applying a voltage between 
said first electrode and said second electrode; and an 
optical detector (33, 34, 35, 36, 43) for trapping said 
target polynucleotide through hybridization between said 

DNA probes fixed to said luminous areas and target 
polynucleotides (21) labeled with ECL and detecting ECL 
resulting from the application of said voltage. — 
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— 23. A polynucleotide assay apparatus^ 

characterized in that it has a polynucleotide detecting cell 
provided with a first electrode (111) to whi^n DNA probes 
(13, 14, 15, 16) are fixed in luminous are/s (82-1 through 
82-4) differing with the type of DNA pr0r>e and a plurality 
of second electrodes (83-1 through #J - 4 ) arranged on the 
same plane as said first electrode, separated from said 
first electrode, each arranged/in the central part of one 
or another of said luminous /areas , and arranged at equal 
intervals in two directions; electrode selectors (91-1 
through 91-4) for selecting an electrode out of said 
plurality of second electrodes ; a voltage applying unit (44) 
for applying a voltage between said first electrode and said 
selected electrode; and an optical detector (43, 246) for 
detecting ECL generated from the ECL label by the 
application of said voltage, further having a device (45) 
for controlling the duration of the application of said 
voltage on/the basis of the distance between the central part 
of said selected second electrode and the boundary of said 
luminous area adjoining said luminous area in which said 
selected second electrode is arranged and the velocity of 
the /expansion of the region in which said ECL occurs; wherein 
said target polynucleotide trapped in each of said luminous 
a/rsas is detected. — 



A 
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— 24. A polynucleotide assay apparatus 
characterized in that it has a polynucleotide detecting cell 
provided with a first electrode (111, 52, 60) to ywhich DNA 
probes (13, 14, 15, 16) are fixed in luminous a^eas (3, 4, 
5, 6, 61 - 1 through 61 - 6) differing with the ty/e of DNA probe 
and a plurality of second electrodes (62 vi through 62-3) 
arranged on the same plane as said firax electrode, 
separated from said first electrode , /and arranged in one 
direction in parallel with part of /said first electrode; 
electrode selectors (62-1S througja 62 - 3S) for selecting an 
electrode out of said plurality^ of second electrodes; a 
voltage applying unit (44) for applying a voltage between 
said first electrode and safid selected electrode; and an 
optical detector (72-1, 7£-2) for detecting ECL generated 
from the ECL label by the application of said voltage; and 
a device (45) for controlling the duration of the 
application of said/voltage on the basis of the velocity of 
the expansion of the region in which said ECL occurs; wherein 
said target polynucleotide trapped in each of said luminous 
areas is detected. — 

— 25. / A polynucleotide assay apparatus 
characterized in that it has a polynucleotide detecting cell 
provided/ wi th a first plate (11) whereon a first electrode 



(Ill) to which different DNA probes (13, 14/ 15, 16) each 
having a phosphoro thioa te bond are fixed/in a plurality of 
luminous areas (3, 4, 5, 6) dif f ering^with the type of DNA 
probe is formed and a second substrate which is arranged 
opposite to said first electrode and whereon a plurality of 
second electrodes (113-1, 1L5-2) are formed opposite to said 
plurality of luminous ar/as; a voltage applying unit (44) 
for applying a vol tage J6etween said first electrode and said 
second electrode; aim an optical detector (33, 34, 35, 36, 
43) for trapping /said target polynucleotide through 
hybridization between said DNA probes fixed to said luminous 
areas and target polynucleotides (21) , carrying out an 
extending ^reaction using a base (24) labeled with 
electrocnemiluminescence (ECL) to extend said hybridized 
DNA probes, and thereby detecting ECL resulting from the 
application of said voltage; and the presence or absence of 
aryy extended chain (26) generated by said extending reaction 
.s detected. — 

— 26. A polynucleotide assay appar^utras 

characterized in that it has a polynucleotide detecting cell 
provided with a first plate (11) wLe-feon a first electrode 
(111) to which different Y^L^oh^s (13, 14, 15, 16) each 
having a phosphoro thio^te bdjnd are fixed in a plurality of 
luminous areas (1/4, 5, 6) differing with the type of DNA 
probe is formed and a second substrate which is arranged 



opposite to said first electrode and whereon a plurality of 
second electrodes (113-1, 113-2) are formed opposite to said 
plurality of luminous areas; a voltage applying unit (44) 
for applying a voltage between said first electrode and said 
second electrode; and an optical detector (30, 34, 35, 36, 
43) for trapping said target polynucleotide through 
hybridization between said DNA probes fi^ced to said luminous 
areas and target polynucleotides (2a) to which is coupled 
oligonucleotide (28) labeled with SCL and detecting ECL 
resulting from the application of said voltage. — 
27. A polynucleotide assay apparatus 

characterized in that it? h^ra polynucleotide detecting cell 
provided with a first platter (11) whereon a first electrode 
(111) to which different DNA probes (13, 14, 15, 16) each 
having a phosphorochioate bond are fixed in a plurality of 
luminous areas (A, 4, 5, 6) differing with the type of DNA 
probe is formed and a second substrate which is arranged 
opposite to /aid first electrode and whereon a plurality of 
second electrodes (113-1, 113-2) are formed opposi te to said 
plurality of luminous areas; a voltage applying unit (44) 
for appaying a voltage between said first electrode and said 
second electrode; and an optical detector (33, 34, 35, 36, 
43)/for trapping said target polynucleotide through 
hybridization between said DNA probes fixed to said luminous 
/areas and target polynucleotides (21) labeled with ECL and 



detecting ECL resulting from the application of said 
voltage . / 

28 • A polynucleotide assay apparatus 

characterized in that it has a polynucleotide detecting cell 
provided with a first electrode (111) to which DNA probes 
(13, 14, 15, 16) each having a phosphor^ thioa te bond are 
fixed in luminous areas (82-1 through E\ 2 - 4 ) differing with 
the type of DNA probe and a plurality of second electrodes 
(83-1 through 83-4) arranged on the/ same plane as said first 
electrode, separated from said/first electrode, each 
arranged in the central parfe/of one or another of said 
luminous areas, and arraftg^r^t equal intervals in two 
directions; electrode se/ecj$j0rs (91-1 through 91-4) for 
selecting an electrode /out of said plurality of second 
electrodes; a voltage^ applying unit (44) for applying a 
voltage between said first electrode and said selected 
electrode; and an Optical detector (43, 246) for detecting 
ECL generated frj6m the ECL label by the application of said 
voltage, further having a device (45) for controlling the 
duration of t/he application of said voltage on the basis of 
the distance between the central part of said selected 
second electrode and the boundary of said luminous area 
adjoining said luminous area in which said selected second 
electrode is arranged and the velocity of the expansion of 
the Region in which said SCL occurs; wherein said target 
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polynucleotide trapped in each of said luminous areas/is 
detected . — / 

— 29. A polynucleotide assay apparatus 

characterized in that it has a polynucleotide detecting cell 
provided with a first electrode (111, 52, &0) to which DNA 
probes (13, 14, 15, 16) each having a pho^phorothioate bond 
are fixed in luminous areas (3, 4, 5, A t 61-1 through 61-5) 
differing with the type of DNA ppobe and a plurality of 
second electrodes (62-1 through/62 - 3 ) arranged on the same 
plane as said first electx^S/ separated from said first 
electrode, and arranged i/iVon/e direction in parallel with 
part of said first electrode; electrode selectors (62-1S 
through 62-3S) for ^electing an electrode out of said 
plurality of second: electrodes; a voltage applying unit (44) 
for applying a voltage between said first electrode and said 
selected electrode; and an op t ical detec tor (72 -1, 72 -2) for 
detecting EGZL generated from the ECL label by the 
application of said voltage; and a device (45) for 
controlling the duration of the application of said voltage 
on the/basis of the velocity of the expansion of the region 
in which said ECL occurs; wherein said target polynucleotide 
trapped in each of said luminous areas is detected. — 
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REMARKS 

Examination is requested. 

Respectfully submitted, 




MATTINGLY, STANGER & MALUR 
104 East Hume Avenue 
Alexandria, Virginia 22301 
(703) 684-1120 
Date: December 26, 2 0 00 



JoMn R. Ma|/tingl 
Registration No. 
Attorney for App 
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